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PREFACE

This report describes a study of the shoaling and transformation of

waves in the vicinity of Cape Canaveral and Port Canaveral Inlet, Fla. The

study was funded by the US Army Engineer District, Jacksonville (SAJ),

Jacksonville, Fla. Mr. Earl Howard and Ms. Mary Ann Gerber, SAJ, were Techni-

cal Monitors during the conduct of this study.

The report was prepared by Mses. Willie Ann Brown and Rebecca M. Brooks,

Coastal Oceanography Branch (CR-O), and Dr. Edward F. Thompson, Chief, CR-O,

Research Division (CR), Coastal Engineering Research Center (CERC), under

direct supervision of Mr. H. Lee Butler, Chief, CR; and under general super-

vision of Mr. Charles C. Calhoun, Jr., Assistant Chief, and Dr. James R.

Houston, Chief, CERC, US Army Engineer Waterways Experiment Station (WES).

The assistance of Mses. Mary A. Cialone, Panola Rivers, and Odia R. Winston,

and Messrs. William D. Corson and Bruce A. Ebersole and Dr. Robert E. Jensen

is acknowledged.

Commander and Director of WES during this study was COL Dwayne G. Lee,

CE. Technical Director was Dr. Robert W. Whalin.
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NEARSHORE WAVE TRANSFORMATION STUDY OF SITES NEAR

PORT CANAVERAL INLET, FLORIDA

PART I: INTRODUCTION

1. The purpose of this study is to provide a 20-year time series of

breaking wave conditions at 3-hour intervals for three sites north and two

sites south of Port Canaveral Inlet, Fl. An orientation map is given in

Figure 1. The study was funded by the US Army Engineer District, Jacksonville

(SAJ).

2. The study was divided into three parts: (a) transformation of

20 years of hindcast wave data into conditions at a 60-ft depth; (b) refrac-

tion calculations to bring representative waves from deep water to shore, by

application of the Regional Coastal Processes Numerical Model (RCPWAVE);

(c) generation of a 20-year time series of breaking wave conditions for five

different sites. The three parts of the study are described in the final

section of the report. Appendices A and B contain supplementary tables giving

wave statistics for deep water and breaking waves, respectively.
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PART II: METHODOLOGY AND RESULTS

Offshore Wave Transformations

3. The Wave Information Study (WIS) makes available a 20-year hindcast

for the Atlantic Ocean coast for the period 1956-1975. Phase II of the WIS

hindcast includes a 20-year time series of wave height, wave direction, and

wave period at 3-hour intervals for both sea and swell components at a loca-

tion offshore of Port Canaveral. Hurricane wave data are not yet available

from WIS and the effect of the Gulf Stream was not included in the wave

hindcast or transformations. The WIS Phase II location (Station 64) used in

this study is shown in Figure 2. For the purpose of the present study, infor-

mation at this point was used as wave input to the WIS Phase III transforma-

tion technique (Jensen, 1983). The calculation involves the transformation of

the offshore wave conditions to a water depth of 60 ft, assuming refraction

and shoaling over straight and parallel bottom contours. This approach is

reasonable for wave transformation over the bottom contours seaward of a 60-ft

depth in the area. The transformation was halted at the 60-ft depth because

the technique would not adequately treat wave transformation expected over the

irregular nearshore bathymetry. Information at the 60-ft depth was used as
input to a model for wave refraction over complex bathymetry as described

later.

4. Twenty-year statistical summaries of the transformed Phase II wave

data were produced. Appendix A contains summaries for each of the eight

approach angle bands (one angle band - 22.5 deg), as well as a 20-year summary

of all directions. The designation "Station 147" in Appendix A is used as a

reference for the wave summaries at a 60-ft depth in the vicinity of WIS Phase

* III, Station 147. Data from Station 147 in the standard WIS reports and SEAS

data base differ from the present study in that they are transformed to a 33-

ft depth rather than 60 ft. These tables give the joint probability of wave

height and wave period. Figure 3 illustrates the eight angle bands relative

to the shoreline, and True North for the WIS hindcast wave statistics. The

angles in parentheses are relative to the True North and the other angles are

relative to shore normal, where shore normal is designated as 0 deg, anything

north of shore normal is positive, and anything south of shore normal is

.46
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negative. The numbers in each angle band are derived from the summary tables

in Appendix A, where the first two angle bands are combined. The percentage

values denote the percentage of wave cases approaching from the particular

angle band. Table I gives a brief summary of selected wave statistics of the

hindcast waves for each ocean sector of the compass, compiled from the data in

Appendix A.

5. Table I and Figure 3 show the majority of the waves coming from the

east (22.3%), east-northeast (17.8%), and northeast (19.6%), with fewer wave

conditions coming from the outer directions. The wave height is less than

0.5 m 33% of the time and between 0.5 m and 0.99 m 33.8% of the time. The

period is between 6.0 and 7.9 sec 27.9% of the time and between 4.0 and

5.9 sec 25.5% of the time.

6. Off the coast of Florida near Port Canaveral are two wave gages

(US Army Corps of Engineers). The first (28020'24"N, 800 25i12"W) is a direc-

tional (PUV) gage which was first installed in 1983. It is located offshore

in about 17 m of water and has been functional 75% of the time. The second

(28024-42"N, 800 34'36"W) is a nondirectional (pressure) gage and was first

installed in 1977. It is located nearshore in about 8 m of water and has been

functional 48% of the time. Data from these gages show a general consistency

between the measurements and WIS results.

Detailed Nearshore Wave Transformations

7. The refraction model RCPWAVE (Ebersole, Prater, and Cialone 1985)

employs an interative, finite-difference scheme including full refraction and

P' diffraction effects produced by an irregular sea bottom. basic assumptions

are:

a. Gentle bottom slopes.

b. Linear, monochromatic and irrotational waves.

c. Negligible energy reflection.

d. Negligible energy loss due to bottom friction or wave breaking

0.1 outside the surf zone.

e. Negligible wave and current interaction.

9



Table I

Summary of Wave Statistics from WIS Hindcast

S SSE SE ESE E ENE NE NNE

Percent 3.90 9.30 9.20 8.10 22.30 17.80 19.60 9.10

Occurrence

Average 0.23 0.69 0.63 0.76 1.01 1.05 0.99 1.00

HS* (m)

Largest 0.82 2.58 3.25 3.49 4.38 5.58 4.13 2.71

HS* (m)
.. .,.

| °. ".

* Denotes significant wave height.

8. Runs were made for 173 period and direction combinations. The runs

chosen were determined by the WIS percent occurrence tables. The grid

extended approximately 9 mi offshore and U1 mi alongshore with a cell size of

600 ft and 600 ft, respectively. Near breaking wave conditions were obtained

from the output of RCPWAVE for the five different sites as shown in Figure 1.

Time Series of Breaking Wave Conditions

9. To create time series information the 20-year time series from Station

147 (60-ft depth) was processed by the following procedure. A dominant condi-

tion was chosen from the sea and swell WIS data at each time, and the dominant

period determined. The WIS wave condition was then transformed to a near

breaking condition using transformation coefficients as described in the

previous section. A breaking wave condition was then generated by assuming

straight parallel contours over the small remaining travel distance and using

a breaking criterion of Hb - 0.6 d . This step produced a more refined

breaking wave estimate than could have been obtained from points on the

RCPWAVE grid. Tables 2-6 give a brief summary of selected wave statistics of

the breaking conditions for each ocean sector of the compass, compiled from

the data in Appendix B.

10



Digital Output

10. The time series output of breaking wave conditions for the five

different sites was written to tape and sent to SAJ under separate cover. A

separate tape was prepared for each site. The output consisted of 20 years of

data for the five sites. A sample output is shown in Table 7.

Table 2

Summary of Wave Statistics from Breaking Wave Conditions

Station A

S SSE SE ESE E ENE NE NNE

Percent 0.00 0.00 2.60 58.00 7.70 2.30 26.60 0.80

Occurrence

Average 0.12 0.45 0.45 0.26 0.36 0.45
HS* (m)

Largest 0.4U 1.02 1.13 0.40 1.37 1.10
HS* (m)

* Denotes significant wave height.

Table 3

Summary of Wave Statistics from Breaking Wave Conditions
Station B

S SSE SE ESE E ENE NE NNE

Percent 0.00 0.10 2.40 1.90 13.70 33.90 40.30 7.60

Occurrence

Average 0.11 0.19 0.26 0.44 0.43 0.23 0.36

* HS* (m)

Largest 0.11 0.64 0.69 0.91 1.86 1.90 1.63
HS* (m)

* Denotes significant wave height.

11



Table 4

Summary of Wave Statistics from Breaking Wave Conditions

Station C

S SSE SE ESE E ENE NE NNE

Percent O.0, 0.00 2.60 13.50 50.60 29.00 4.40 0.00
Occurrence

Average 0.17 0.26 0.39 0.38 0.31
HS* (m)

Largest 0.46 0.73 1.30 1.94 1.60
HS* (m)

* Denotes significant wave height.

Table 5

Summary of Wave Statistics from Breaking Wave Conditions

* Station D

S SSE SE ESE E ENE NE NNE

Percent 0.00 0.00 2.60 27.40 47.20 9.30 13.50 0.00
Occurrence

Average 0.13 0.49 0.41 0.37 0.30
HS* (m)

Largest 0.67 1.90 2.23 1.94 1.65
HS* (m)

* Denotes significant wave height.

Table 6

* Summary of Wave Statistics from Breaking Wave Conditions

Station E

S SSE SE ESE E ENE NE NNE

Percent 0.00 0.10 4.30 46.60 26.20 11.40 11.40 0.00
'Sn Occurrence

Average 0.08 0.19 0.45 0.54 0.40 0.24
HS* (m)

Largest 0.08 0.70 2.19 3.08 1.92 1.01

HS* (m)

* Denotes significant wave height.

12
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Table 7

Sample Output

Depth Period Direction
Date (ft) (sec) (deg)

56010100 .45 2.00 39.00

56010103 .45 4.00 39.00

56010106 .40 4.00 0.00

56010109 .70 4.00 9.00

56010112 .70 4.00 9.00

56010115 .70 4.00 9.00

56010118 .70 4.00 9.00

56010121 .40 4.00 0.00

56010200 .45 3.00 39.00

*56010203 .45 3.00 39.00

56010206 .45 2.00 39.00
56129.520090
56010209 .45 2.00 23.00

56010212 .35 2.00 231.00

56010218 .30 2.00 -51.00

5601021 .30 1.00 -50.00

13
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STATION 147 20 YEARS W&V APFPROACH AkW"LE(OEGREES)- 0. 11.24

W~fEAPF,-D,1CH AN OS RJLAT 0 TL NZ73
V! E0 .EPTH =18. METEr5
FPOC-t5r oCCUpPEh(cEX100o) CF HEZ2HT AND PEP:OC) BY DIRECT:ON

HEIGHT(METERS 3 PEPIOD( SECION053 TOTAL

0.0- 2. 4.-9 6.0- 8.0- 10.0- 12. o-4 16 1a-
7.9 ..9 7 '9.9 11.9 13.9 1.9 LQ,.GER

0. - 4 391 1127 51S 257653 .99 ,. ] S 57

.-00 .44 04.50 .99S .94 0
4.00 4 .4 n4.5 ' so ,,.99

. GqEXTER 0
TOTAL 39 396 1768 521 0 0 0 0 0 0

AVERAGE HS(M) 0.2 LARGEST HS(M) 1.02 ANGLE CLASS X 2.7

STATION 147 20 YEARS W6VI APPROACH A'.'LE(DEGREES)= 11.25 - 33.74
WAVE APFCrACH sN.LES RE A'T'. TO TR UE NCR H
WITEP DEPTHI - 13 Z^ "E IPFEPCENT CCCULPENtCEXx;C111 OF HEIGHT AND PERIOO BY DIRECTION

HEIGHT(METEPS) PERIOD(SECOtS1 TOTAL
0 0 - 2 .0- 4. g -9 6 .5 -9 8 _o -q 10 .0 -q1 2 j 0 -q1 4 j 0 - 1 6 o - -1.9 3.9 9. 1.9 1. 5.9 17.9 ItNGEP,

0. - 0.49 41 7 267

1:50 ' 0 9"5O . 9. . 1*1:C .4 3 61

: 00

. AL 41 80 2508 2766 23300

0A.PG. HS?? 1.00 LAPGEST 1IS(f) 2.71 ANGLE CLASS 6.

~~STATICN 147 2-0 TEARS WAVE A'PPCACH AtNOLE(OEGREES): 33.75 - 56..24

WA'.E A oOPPOCH AtNQLES RELATIVE TO TR;JE NCRO rH1-TEP EPTH 4 18.9 3-=T ER
_jFE;CEhNT OCCURREthCEIX1O00) OF HEIGHT AND PERIOD BY DIRECTIOtN

H 'I, :':L;S, 6 PERIOO SECCDS ) TOTAL

0.0- 2.0- 9  4.0- 6.0- 8.0-10.0- 12.0- 1.0o- 16.0- 18.0-
1.9 39 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LC';GE

0.- 0 .49 32 0 ~ ~ ~ . . .. 5

0- .99 . 34 03- 7,5.1
2 0 - .99 .. = 67 . . .

4.5 93.CO GEATER0

TOTAL 41 188 2587 9076 652 9 1 0 0 00

AVERAGE HSIM) 0.99 LARGEST HS(M) 4.13 ANGLE CLASS ;: 19.6

to 60-ft water depth in the vicinity of WIS Phase III, Station 147.
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SrATION 147 20 YEARS WAVE APPROACH .A5LE(DEG9EES)z 56.25 - 78.74
W .I APF2ACH AN'-LES RE JATJVE T0 TRUE C"MH
66E EPTH z18.29 MiE EP

FEPCENT OCCUIPENCE(XIO00) OF HEIGHT AND PERICO BY DIRECTION
HEIGHT( METEPS) PEPIOD SECCNDS) TOTAL

o. -, ~7 .- , , o 9 1 .9 3., 5s., i7 NGER
0. 0.49 27 980 1 3 513 1131 1415 52490.50 0.99 879 153t 1 53 17 4" Z72 530

0 .:49 . 3 1444. 331 Q44 ,7s 58 . .:3 ~ 5 94-I 47 '79 1t4IA.00 .49 . . 13 728 Z g17
?153 - 99 . . . 6 16'? 6 10 . 000

3 . . a
i. I EATER 10 10

TOTAL 27 18;2 3405 4511 3965 2156 1813 21 0 0
AVERAGE HS(M) 1.05 LARGEST HS(M) = 5.58 ANGLE CLASS X 17.8

STATION 147 20 YEARS WAVE APPROACH AN?4LE(DEGEES)= 78.75 - 101.24
WAVE APF'PCACH AN!LES PELATIE TO TRUE tJCPTr
6iTEP OEPTH 18.29 8T!:S
FERCEN! CCCL'PRErtEiX100) OF HEIGHT AND PEPIOD BY DIRECTION

HEIGHT(METEPS) PEPIOD(SECC',DS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.8- 16.0- 1S.0-
1.9 3.9 5.9 7.9 Q.9 11.9 13.9 15.9 17.9 LCNGER

0. - 0.49 35 717 912 101 77
0.50 - 0.99 1!0 387 4 1 154t 1875 831.20 1.49 1456 159 031 183. .75 5;53
1.3 - 1.Q9 311 25 Z56 14t 302 . Z6eO

3.0 .43 6 . ; 32 .1 -.50 -2.92 32 3-6A'- 3 1 20g 5 a 74
3_503.99 6

-'iS o EATER 0
TL 35 24 3660 2267 3845 62C4 3766 0 0

&'.'ERAO-E H3Sti) 1.01 LARGEST Ni')il) =4.38 ANGLE CLASS 7 22.3

STATION 147 20 YEARS WAVE APPROACH ANGLE(DEGREES)= 101.25 - 123.74
Wl'.E A; POACH ANGLES RELATIVE TO TRUE NCRTH
WTER DEPTH = 16 aEtEP5
FEPCENT OCCURRE ,CE(Xl0J) OF HEIGHT AND PEPIO BY DIRECTION

GHEHT(MF.TEPS) PERICO SECCDS) TOTAL
00 oo .3-9 9 -' 8.0- 10.0- 12.0- 14.0- 16.?- 18.0-

1.9 9.9 11.9 13.9 15.9 19.9 LCMSER

.- 1.40 0

T00 949 3. 0 " 0 "0

1* 9* o
4.33 4.49 ... ,.. ., . . . . 0
5.Cl GVEATER 0OTAL 65 2249 28 2 181S 105S 0 0 0 0

AvSPAGE HS(M) 0.76 LARGEST HS(I1) =3.49 ANGLE CLASS Z 8.1

*Note these data represeni: data from 1415 Station 147 which have
been transformed to 60-ft water depths
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STATION 147 20 YEARS WAVE APPROACH A'!LEOEGO!ES)z 123. 7; - .41o.2.
w%'.E AP :ACH ANSL.S RELATIV TO T.UE i,;,-iTEO DEPTH = 18.Z9 ME EPS
r c'C;4T CCCUQECE(X]0000 OF HEIGHT AMD PERY1 F% OI'rECTICN

HEIG9HT(METEPS) PEPIC TFCCX4rS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 4. - 16.0- 1S.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 i5.9 17.9 LOtGER

0. - 0.49 61 1129 35 1 r. 4753
0.50- 0.99 797 129 66. 1 27 3
1.00 -i.49 I1 27 1 i0'-5

4.00 .49 212 212
.30- U9 6 3

3.50 3.99 04.00 - 4.49 0
4.53 - . . . . . . 05.O - .EATE 0

TOTAL 61 1926 2374 4792 24 0 0 0 0 0

AVERAGE HS(M) 0.63 LARGEST HS(M) 3.25 ANGLE CLASS = 9.2

STATION 147 :0 YEARS WAVE APPROACH ANGLE(DEGREES)= 146.25 - 168.74
WAVE , €P=C CH AN3LES RELATIVE TO TRUE NCRTH
IATEP Q-PTH = 18.Z9 METE=S
;ELENT GCCL'PEhCE(X000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT(METEPS) PERIOD(SECONDS' TOTAL
0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.9- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.Q 17.9 LONGER

0. - 0.49 107 2513 367 285 10 32.2
0.99 5ZO 2934 711 742
10 .9691 62 311:.53 - .99 22 3Z 't3-"

2.50 - 2.9 1250: -2.913.Ca L.99 0
3.50 904_ .00 4 .49 0
4,.53 - 4.09 0

TOTAL 107 3oi3 4oi4 2oi 63 0 0

AVEPA3E HS(M) = 0.69 LARGEST %%M) 2.58 ANGLE CLASS 7 9.3

I
STATIC4 147 20 YEARS WAVE APPROACH ANGLE(DEGREES)= 168.75 - 180.00
WAVE APPROACH ANGLES RELATjVE TO TUE NORIH
WATEP CEPTH = 18.29 MET ER
PERCENT CCCURENCE(1000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT(METEPS) PERIOD(S5:C!S) TOTAL

0.0- 2.1-9 4.8-9 6.3-9 .- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 9.9 11.9 13.9 15.9 17.9 LC!I3EP

0. - 0.49 75 1617 10.8 65 36 5
0.50 - 0.9. 188 1 C# I'
1:o 41 0so 990

.50 3.9; 0
4.3 - 4.49 0L#..50 - . 1.,9 0
5.0 - GZEATER . 0

TOTAL 75 1617 116 "5 0 0 0 0 0 0

AVEqAGE HS(M) 0.23 LARGEST HS4M) 0.82 ANGLE CLASS 7 3.9

V

A * Note these data represent data from WIS Station 147 which have been

transformed to 60-ft water depths.
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STATION 147 20 YE kS FOP ALL DIREL,IONSWAVE APFPO ' CH AN LS RELATIVE CTRUE t..TH
.TEO OEPTH =1872, !ETEDS'

P ;=VIT CCCUPREtCE(X100) OF HEIGHT AhD PER1O0 FOR ALL DIRECTIONS

HEIGH'(METEJ$) PEPIOCLSECC.NDS) TOTAL

0.0- 1.0- 4.0-, 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 7.9 .9 11.9 13.0 15.9 17.0 LLX'GER

.50 08 1033 405 1077 3e6 141 3302
o~q. 513 1232 06 5633 7 ^1'. 3--311.00 1 75 306o !24 210 153.50 151 312 12'; 163 33 .. 3

Z . ., 0 - 2 . 4'3 2 '3 0 7 3 , . .

3 .0 - 3. 0 . 5 r5

3.0 GE.TEP
t 15-,7 2550 2792 1551 837 5-7 ] , 0

AE MS(M) 0.87 LPGEST HS(M) 5.5, TCrAL CA*t' ( 5. ",

* Note these data represent data from WIS Station 147 which have been

transformed to 60-ft water depths.
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STATION A 20 EAS WAVE APPROAH NG (EGRES)= 0.00 - 11.24
WAVE APPROACH AGLES RELATIVE TO TRIE NORTH
PERCENT OCCLRREJC(XlOO) OF HIGH9T AND PERIOD BY DIRECTION

HEI T (TERS) PERIM(SECONDS) TOTA

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 13.9 17.9 LONGER

0.00 - 0.49 0
0.50 - 0. 0_ 1.00 - 1.49 0

1.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.9. 0
5.00 - VATER 0

TOTAL 0 0 0 0 0 0 0 0 0 0

SAVERAGE HS(M) :0.00 LAREST S(M) =0.00 ANL CLASSZ: 0.0

STATION A 20 YEARS NAE APROACH N4LE(DEES): 11.25 - 33.74
WNE APPROM ANGLES RELATIVE TO TMtE N"T
PERCENT OCURPCE(I1000) OF HEIGHT A PERIO BY DIRECTION

HEIGT()TERS PERIO(SECONDS) TOTA

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 . . 48 49
.0.50 - 0.99, 32 33

1.00- 1.49 . 0
1.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2. . 0
3.00 - 3.49 , 0
3.50 - 3.99 . 0
4.00 - 4.49 . 0
4.50 - 4.99 , 0
5.00 -WT1" * .ET 0TOTAL 0 0 0 32 49 0 0 o 0 o

AVERA HS(M =0.45 LARGEST HS(M) =1.10 ANGLE CLAS % = 0.8
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STATION A 20 YEARS WAE APPROACH ANBLE(DEG S) 33.75 - 56.24
WAVE APPROACH ANGLES RELATIVE TO TRIE NORTH
PERCENT OCajcE (XlOo) OF HEIGHT AD PER D BY DIRECTION

HE IGHT (PTERS) PERIOD(SECID) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 32 673 818 563 57 1 2146
0.50 - 0.99 .s6 100 10 396
1.00 - 1.49 40 75 1 117

- 1.50- 1.99 0
-_ 2.00 - 2.49 0

2.50 - 2.99 0
3.00- 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4450 - 4.".. 0
5.00 - GREATER 0

TOTAL 32 673 1145 738 68 1 0 0 0 0

S-ERAGE HS(M) =0.36 LAEST HS(M) 1.37 AO.. CLASS X 26.6

,+-,;

4.. STATION A 20 YEAS W APPROACH AGLE(DEGREES)= 56.215 - 78.74

WAVE PROACH AGLES RELATIVE TO TRUE NORTH
PERCENT OCIJRENE(X1000) OF EIGHT A PERIOM BY DIRECTION

HEIGHT'ETER) PERIOM(SECOIDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGE

0.00 - 0.49 6 225 231
0.50- o. . 0
1.00- 1.49 0
1.50- 1.99 . 0
2.00 - 2.49 . 0
,2.50 - 2.: 0":" .00- 3.490

3.50 - 3.99 . 0
4.00 - 4.49 • 0
4.50 - 4:0: 0

... 5.00 - GRE.ATER 0

TOTA 6 225 0 0 0 0 0 0 0

AERG(E ) -- 0.26 LAGEST (P 0.40 ANGLECL 2.3

B3
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STATION A 20 YEARS WAVE APROACH Al E ES)z 79.715 - 101.24
WAVE APROACH ANGLES RLATIVE TO TREE NORTH
PERCENT OCCJRMUC(1000) OF HEIGHT AND PERIOM BY DIRECTION

HEI1HT(PETERS) PERIODSECONOs) TOTAL

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONIGER

0.00 -0.49 6 246 87 . . 919 528
0.50 -0.99 . . . 43 193 . . .227

.31.00 -1.49 7 5 13
1.50 -1."9. . . . . 0
2.00 -2.49 . . . . . . . . . .0

2.50 - 2.99 . . . . . . .0

3.00 -3.49 . . . . . . 0
3.50 -3.99 . . . . . . 0
4.00 -4.49 . . . . . . . . 0
4.50 -4.99 . . . . . . . 0
5.00 - GREATER . . . . .0

TOTAL 6 246 0 0 0 138 378 0 0 0

AVERAE HS (M) :0.45 LARG1ST IS(l W 1.13 ANGLE CLASS % 7.7

STATION A 20 YEARS IMV APPROMACH MUE(ERES)= 101.25 t 23.74
WAW WPROAC14 MMlES RELATIVE TO 7M NORTH
PERCENT OCCRRECE(11000) OF HEIGHT AND PERIOD BY DIRCTION

NEI~T(ETES)PERIOD WECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONE

0.00 -0.49 3 196 913 1063 747 306 168 . . 3291
0.50 -0.99 . 617 E52 631 245 13 2 . 2361
1.00 -1.49 . 147 . . . 147
1.50 -1.9". . . . . 0

* 2.00 -2.49 . . . . . . . 0
2.50 -2.99 . . . . . . . . 0
3.00 -3.49 . . . . . . . 0
3.50 -3."9 . . . . . 0
4.00 -4.49 . . . . . . 0
4.50 -4.99 . . . . . . . .0

0* 5.00 - IRATER . . . . . . 0yTOTAL 3 196 1430 1915 1379 701 181 2 0 0

AVERAEHS(M) : 0.45 LAREST HS(fl) = 1.02 ANGLECLASS X 258.0
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STATION A 20 YERS WAVE APPRC ANE(DE S) 123.75 - 146.24WAi APROACH ANGES IELATIVE TO TRUE NORTH
PERCENT MMOU(X1O00) OF HEIGHT AND PERIMD BY DIRECTION

HE I4T (METERS) PERIM(SECOND5) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LIOW

0.00 - 0.49 17 240 • . 257
0.50 - 0.99 . • . 01.00 - 1.49 . ' • 0
1.50- 1.99 

• 02.00 - 2.49 . " 0
2.50 - 2.99 

0
3.00 - 3.49 

03.50 - 3.99 
04.00 - 4.49 
0

4.50 - 4.99 
0

5.00 - G TER. 
0

TOTAL 17 240 0 0 0 0 0 0 0 0
A'GE HS(M) =0.12 LARGEST HS(M) =0.,40 ANGCLS % 2.6

STATION A 20 YER *E APROAC ANLE(EREES)z 146.25 - 168.74
WAE AP H ANLE LATIYE TO UE NMTH
PERCBE OCCWeU(1000) OF HEI4T AND PERIOD BY DIRECTION

HEIHT(PETERS) PERID(SECOIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 10.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 • 0
0.50 - 0. . 01.00 - 1.49 • 0
1.50 - 1.99 . 02.00 - 2.49 

0
2.0 - 2.99 

0
3.00 - 3.49 . 0
3.50 - 3.99 . 0
4.00 - 4.49 . . 04.50 - 4.99 . , 05.00 - ROTER . • 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AVRAE HS(M,) :0.00 LAEST H6() = 0.00 AL CAM Z 0.0

B5

Wil



STATION A 20 YEARS WAVE APRACH AELE(DEMES)z 168.75 - 190.00
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRECE(X1000) OF HEIG4T AND PERIOD BY DIRECTION

HIGHT(TERS) PERIO(SECOIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 19.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 • • 0
0.50 - 0.99 • . 0
1.00 - 1.49 . , 0
1.50- 1.99 . 0
2.00 - 2.49 • . 0
2.50 - 2.99 • 0
3.00 - 3.49 . 0
3.50 - 3.99 . . 0
4.00 - 4.49 . • 0
4.50 - 4.99 0
5.00 - GREATER . . 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAGE HS(M) =0.00 LARGEST HS(M) =0.00 ANGLE MASS % 0.0

4 STATION A
WAVE )PROAiCH ANE RELATIVE TO TRUE MRTH
PERCENT OCCDCE(Xi00) OF HEIGHT NO PERIOD FOR ALL DIRECTIONS

A HEIGHT(PETERS) PERIOD(ECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 65 1571 1632 1626 853 397 357 .6504

0.50 - 0.99 . 903 984 642 289 196 2 3019
1.00- 1.49 . 40 75 1 155 5 . 278
1.50 - 1.99 0 . 0
2.00 - 2.49 • . 0
2.50 - 2.99 . . 0

' 3.00- 3.49 0
3.50 - 3.99 . . 0
4.00 - 4.49 . . 0
4.50- 4." • . 0 O

5.00. . . 0
i&r , TOTAL 65 1571 2575 2687 1497 841 560 2 0 0

I .p.".

AVE HS(M) 0.41 LMGEST HS(M) = 1.37 TOTAL CASES = 58440
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STATION B 20 YEAS WAVE APPROAH NLE(DE9ES)= 0.00 - 11.24
WAVE APROACH AILES RELATIVE TO TRUE NORTH

PERCENT 3CCURKNCE,% .,* OF ?E,-uw WN EClD F' -):'ECTION

HEI1.T(PETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONE

0.00 - 0.49 . 0
0.50 - 0.99 . 0
1.00 - 1.49 0
1.50-1.99 , 0
2.00 - 2.49 . 0
2.50 - 2.99 , 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 . 0
4.50 - 4.99 , 0
5.00 - GREATER . 0

TOTAL 0 0 0 0 0 0 0 0 0

= AVERAGE HS(0) 0.00 LARGEST HS(M) 0.00 ANE CLASS 0.0

STATION B 20 YEMS WVE WPRlAC4 PLEQE ES)= 11.25 - 1 .74
WAVE APROACH ANILES RELATIVE TO TRUE NORTH

PERCENT OCClNRRCE(XI000) OF HEIGHT AD PERIOD BY DIRECTION

H IGT(METERS) PERIOD(SECON11) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 550 106 656
0.50 - 0.99 63 63
1.00 - 1.49 41 41

* 1.50 -1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - WATER 0

TOTAL 0 0 550 211 0 0 0 0 0 0

AVERAGE HS(M) =0.36 LARGEST HS(M) :1.63 ANGLE CLASS 1 = 7.6
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STATION B 20 YEAS WAVE APROM A ILE(DEGREES)= 33.75 - 56.24
WAVE APROACH AlIES RELATIVE TO TRIE NORTH

PERENT OCCL)RRCEUXI000) OF HEIGHT AND PERIOD BY DIRECTION

HEIGHT(PETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONER

0.00-0.49 32 481 122 793 888 831 554 . 3703
0.50-0.99 177 66 13 10 6 2 277
1.00- 1.49 12 31 1 . 45
1.50 - 1.99 5 6
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - REATER 0

TOTAL 32 481 312 897 903 841 560 2 0 0

AVERAE HS(M) = 0.23 LAGEST HS() = 1.90 ANGLE CLASS 1 = 40.3

STATION 8 20 YNEAS A ITROAC4 N.EE(ES)= 56.25 78.74
WAVE PROACH AILES RELATIVE TO TRUE NORTH
PERCENT OCUECE(X1000) OF HEIGHT AND PERIOM BY DIRECTION

HE IfT (IIETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWE

0.00 -0.49 6 192 615 1282 408 2504
0.50 -0.99 176 212 122 510
1.00 -1.49 34 117 150 302

* 1.50 -1.99 74 74
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 -GREATER 0

TOTAL 6 192 825 1686 681 0 0 0 0 0

AVERAGE IS(PM) z 0.43 LAGST HS(M) z 1.86 ANG.E CLASS % 33.9
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STATION 8 20 YEAS WAVE APPROAC ANDGLE(DE ES)z 78.75 - 101.24WAVE APFACH ANG.ES RELATIVE TO TRUE NORTH
PERCENT OMCCENCE(X1000) OF HEIGHT AND PERIO BY DIRECTION

I'IGHTMETERS) PERIM(SEC(NDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 6 471 45 . 933
0.50 - 0.9" . 432 . 4321.00 - 1.49 . 01.50 - 1.99. . .0
2.00 - 2.49 . . 0
2.50 - 2.99 . 0
3.00 - 3.49 . . . . • 0
3.50 - 3.9. . . . . • 0
4.00 - 4.49 . . . . . • . 04.50 - 4.99 . . . . . . . 0

.9 5.00-OTER . . . . . . . . .0

TOTAL 6 471 887 0 0 0 0 0 0 0

PSAVERAGE HrN) 0.44 LARGEST HS(M= 0.91 ANGLECLASSZ % 13.7S,(

.-

STATION 9 20 Y MWW APPROACH A1
LEE )= 101.25 - 123.74

WAVE APPROACH ANGLES RELATIVE TO TRLE NORTH
PERCENT OCClREICE(X000) OF HEIG"T AND PERIOD BY DIRECTION

HEIGHT ETERS) PERIOM(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

.00 -0.49 3 186 : :189

0.50 - 0.99 • 0
1.00 - 1.49 . ' 0* _ 1.50 - 1.99 0 . 0
2.00 - 2.49 ' ' 0
2.50 - 2.9 0-:,3.00 - 3.49 .0

3.50 - 3.99 . 0
4.00 - 4.49 . 01Oe 4.50 - 4.99 . 0
5.00 - REATER 0

TOTAL 3 186 0 0 0 0 0 0 0 0

AVERAGE HS(M) = 0.26 LARGEST HS(M)= 0.69 ANG CLASS 1 1.9
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STATION 3 20 YEARS WAVE APPROACH MLE(DERS)= 123.75 - 146.24
WAVE APPROACH ANGLES RE ATIVE TO TRUE NORTH
PERCENT OCC(RRZCEU1000) OF EIGHT AND PERIOD BY DIRECTION

HEIG1T(TERS) PERIO(SECONDS) TOTAL
r

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 2 239 . . 242
,* 0.50 - 0.99 . . 0
, 1.00- 1.49 . .

1.50 - 1.99 . . . 0
2.00 - 2.49 . • • 0
2.50 - 2. . . 0
3.00 - 3.49 . 0
3.50 - 3.99 . . 0
4.00 - 4.49 0. 4.50 - 4." 0

5.00 -GREATER 0
TOTAL 2 240 0 0 0 0 0 0 0 0

AVERAE HS(M) = 0.19 LAREST HS(H) = 0.64 ANGLE CLASS Z = 2.4

STATION 8 20 YEARS NAVE APROACH ANSLE(DEGREES)= 146.25 -168.74

WAVE PROACH ANLES RELATIVE TO TRIE NORTH
PERCENT OCCLRJCE(000) OF EIGHT AND PERIOD BY DIRECTION

,EIGHT(TERS) PERIOM(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LON

0.00 - 0.49 14 14
0.50 - 0. 0
1.00 - 1.49 0

* 1.50 - 1.9 0

2.00 - 2.49 0
2.50-2.99 0
3.00 - 3.49 0

3.50 - 3.99 0
4.00 - 4.49 0

4.50 - 4.99 0

5.00 -GREATER 0

TOTAL 14 0 0 0 0 0 0 0

AVERAGE .S(M) = 0.11 LARGEST "5(N) 0.11 ANLE CLASS X = 0.1

BI

04
,,S. + . . • . • . + , . . . . . % . % .,% .' ., '.% ',' .. % " .

,. r+.. ., .-,,. . " ,,.," ,.,,t ,+ - .' . .' . .,, , . ., " ,.. " - '. ", - " ',- . . '- " ," ." . ..-. / , ' ,,



STATION B 20 YEARS WAVE APPROACH ANILE(DEGEES)= 168.75 - 180.00
WAVE APROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCL(ICEU1000) OF HEIGHT AND PERIOD BY DIRECTION

HEISHT(ETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOER

0.00 - 0.49 0
0.50 - 0.99 0
.0 - 1.49 0

1.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0

4 4.00 - 4.49 0
4.50 - 4.99 0
5.00 - GREATER . . 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AERASH S(M) z 0.00 LA ST S() = 0.00 ANLE CLASS = 0.0

STATION 8
WAVE APROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCLRRECE((100) OF HEIGHT AN PERIOD FOR ALL DIRECTIONS

.;. EIGHT(PETERS) PERIOM(SEMO5) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 13.9 17.9 LONGS

0.00 - 0.49 65 1570 1743 2181 1296 831 554 8243
0.50 - 0.99 1 785 342 136 10 6 2 1284
1.00 - 1.49 46 191 152. 389
1.50- 1.99 8 81
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0

0* 4.50 - 4.99 0
5.00 - GREATER . 0

TOTAL 65 1571 257 2796 1595 841 560 2 0 0

AVE HS(M) 0.34 LAREST HS(N) = 1.90 TOTAL CASES : 58440
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STATION C 20 EAS WA PROAH ANGLE(DERES)= 0.00 - 11.24
WAE APROACH ANGLES REATIVIE TO TRIE NORTH
PERCENT OCQLUIRDEIU0001 OF HEIGHT AM PERIO BY DIRECTION

HEIHT (PTERS) PERIOM(SECOIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONE

0.00 - 0.49 . 0
0.50 -0.99 , 0
1.00- 1.49 0
1.50- 1.99 0
2.00 - 2.49 02.50- 2.99 0
3.00 -3.49 0
3.50 -3.99 0
4.00 -4.49 0
4.50 -4.9. 0
5.00 -GRATER 0

TOTA 0 0 0 0 0 0 0 0 0 0

AVERAE HS(M) =0.00 LARGEST '(1 0.00 LE CLASS % z 0.0

STATION C 20 YN S WE PPROACH AtiEBEES)z 11.25 - .74
WAVE APPROCH NGLES RLATIVE TO TRLIE NORTH

PERCENT OCCUWfU(X1000) OF HEIGHT AND PERIO BY DIRECTION

HEIHTR(IETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 . 0
0.50 - 0." • 0
1.00- 1.49 . 0
1.50 - 1.99 0
2.00 - 2.49 0
2.50 - 2.99 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.. 0
5.00 - GEATER 0

TOTA 0 0 0 0 0 0 0 0 0 0

AVERAGE HS(') :0.00 LAREST HS() :0.00 NGLE CLASS Z: 0.0
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STATION C 20 YEARS WAVE APPROACH ANSI.E(DEGEES): 33.75 - 56.24
WAVE APR"D AMLES RELATIVE TO TRUE WMRTH
PERCENT OLJREu(xO00 OF HEIGAT AND PERIO BY DIRECTION

EIfT (TERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 32 481 550 loo • 1169
0.50 - 0.99 75 63 . 139
1.00 - 1.49 119
1.50 - 1.99 0

3.00 -3.49 0
350 - 3.99 0
4.00 -4.49 0
4.50 -4.99 . . 0

5.00 - GREATER . " 0
TOTAL 32 481 62 211 0 0 0

AVERAGE HS(M) :0.31 LARGEST HS(M) 1.60 ANGLE CLASS 2 = 13.5

i.t
S~h7UN C 20 EWS AVE~9q3 ~.C~f~): 6.25- 78.74

WAE POC ANGLS RL.TIVE TO TRUE NO]RTh
- ~ ~ OCWJMM11100 OF tETUWT MMl PER!IOC DY DIECTION

W I 4T PETERS) PERIOD(SECON5) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - A.49 6 192 260 1114 1216 448 366 3613
0.50-0,99 213 160 269 382 187 . 1213
1.00 - 1.49 37 57 %6 8 6 . 206* 1.50 - 1.99 . 16 2 1 20
2.00 - 2.49 

0
2.50 - 2.99 

03.00 - 3.49 
0

3.50 - 3. 04.00 - 4.49 
04.50 - 4.99 
05.00 -(WTER 0

TOTAL 6 192 519 134 150 9405 2 0 0

AVRG H n LARGEST 4W )zI."4 ANGLECLASS % 50.6pS ,. d

'C'
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STATION C 0 YEARS WAE APPROACH A EDERES)z 78.75 - 101.24
W P ANUS5 RELATIVE TO TRUE NORTH
PERCENT OCQ, RRENE(1I00) OF HEIGHT AND PERIOD BY DIRECTION

HEIG4T(flE7 PERIM (SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGE

0.00 - 0.49 6 M5 1193 711 2137
0.50 - 0.99 192 349 541
1.00 - 1.49 45 174 219
1.50- 1.99 0
2.00 - 2.49 0
2.50 - 2. 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - GREATER . 0

TOTAL 6 22 1430 1235 0 1 0 0 0 0

VR A GE HS(M) : 0.39 LARGEST HS(M) :1.30 ANGLE CLASS % z 29.0

STATIMN C 20 YEMS *A PPROWA AkEQtEDES)= 101.25 - 123.74
WAVE APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCWdXE(I000) OF HEIHIT AND PERIOD BY DIRECTION

If IIT(METERS) PERIOD(SECONS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 3 432 435
0.50 - 0.99 . 0
1.00 - 1.49 . 0

* 1.50 - 1.99 .

2.00 - 2.49 0
2.50 - 2.99 0
3.00 -3.49 . . . . . . . . 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 -6REATER . 0

TOTAL 3 432 0 0 0 0 0 0 0 0
..

AVERAGE HS(M) :0.26 LARGST HS(M) - 0.73 ANGLE CLASS X 4.4
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STATION C 20 YEARS WAVE APPROC£H AB.LE(DEGREES)= 123.75 - 146.24

WAVE APPROACH ANGLES RELATIVE TO TRLE NORTH
PERCENT OCJRECE(11000) OF HEIGHT AND PERIO BY DIRECTION

HEIGHT (PETERS) PERIOD (SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00 - 0.49 17 240 257
0.50 - 0.99 0
1.00- 1.49 01.50 - 1." 0

12 0
.00 - 2.490

2.50 - 2. 0
3.00 - 3.49 0
3.50 - 3.99 0
4.00 - 4.49 0
4.50 - 4.99 0
5.00 - GREATER 0

TOTA. 17 240 0 0 0 0 0 0 0 0

AVERA G SEI) = 0.17 LARGST 'S(M) = 0.46 ANGL CLASS 1 = 2.6

STATION C 20 YEARS 'AVE APPRO NABLE(tRS)= 146.25 - 168.74
WAVE APROACH ANGLES RELATIVE TO TRLE NOR
PERCENT OCCURJ CE(1000) OF IIGHT AND PERIOD BY DIRCTION

HEIf (IHT TERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 0
0.50 - 0.99 . . 0
1.00 - 1.49 . . 0
1.50 - 1.99 0
2.00 - 2.49 . 0
2.50 - 2.99 , 0
3.00 - 3.49 ,0
3.50 - 3."9. 0

4.00 - 4.49 , . 0
@I4.50 - 4.99 .. 0

5.00 - GREATER 0
TOTL 0 0 0 0 0 0 0 0 0 0

AVERAE HS(M) 0.00 LARGEST IH5(M) : 0.00 ANGE CLASS % 0.0
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STATION C 20 YEARS WAVE APPROAH ANG.E(DEEES)= 168.75 - 180.00
SPROCH NLE5 RLATIVE TO TRUE NORTH

PERCENT OCQ cEN.dI1000) OF HEIGHT AN PERIOD BY DIRCTION

HEIGIT(NETERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOIER

0.00 -0.49 . 0
",b 0.50 -0.99 0

1.00- 1.49 . 0
1.50- 1.99 • 0
2.00 -2.49 0
2.50 -2.99 0
3.00 -3.49 0
3.50 -3.99 . 0
4.00 -4.49 . 0
4.50 -4.99 0
5.00- R... . 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAGE HS(M) =0.00 LAFBT HSW() z 0.00 GLE MASS Z 0.0

STATION C
WAVIIE APROACH NLES RELATIVE TO TRUE NORTH
PERCENT OCqECE(I1O0) OF HEIGHT AND PERIOD FOR ALL DIRECTIONS

I EIGHT (MTERS) PERIOD(SECOINS) TOTA.

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONGER

0.00- 0.49 65 1571 2011 1931 1216 450 366 . 7613
0.50 - 0.99 . 481 573 269 382 187 . 185
1.00- 1.49 8 92 274 96 9 6 . 469
1.50- 1.99 • 16 2 1 20
2.00 - 2.49 . • 0
2.50 - 2.99 . 0
3.00 - 3.49 • • 0
3.50 - 3.99 . . 0
4.00 - 4.49 . • 0

[ , 4.50 - 4.99 . 0
5.00-. .GREAR 0

TOTA. 65 1571 2575 2796 1585 841 560 2 0 0

S. AVE HS(M) =0.36 LARGEST HS(?) c 1.94 TOTAL CESx 584
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STATION D 20 YEMS WAVE PPROCH WI.E(DE S)= 0.00- 11.24
WAVE PROPC M6ES RELATIVE TO TRLE NORTH
PERCENT OC M (CE XI00) OF HEIGHT A PERIOD BY DIRECTION

HEIGHT (ETERS) PERIOD(SECONDS) TOTAL

,,. 0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-

1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONE

0.00 - 0.49 
0

0.50 - 0.99 
0

1.00- 1.49 01.50 - 1.99 02.00 - 2.49 02.50 - 2.99 03.00 - 3.49 
0

3.50 - 3.99 0
4.00 - 4.49 

04.50 - 4.99 .. .. 05.00 - EATER .. . . 0
TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAE HS(M) =0.00 LAEST F6(M) :0.00 ANLE CLASS % 0.0

STATIO D 20 YEAR WE AppRY WBE(DEGREES)= 11.25 - 33.74S-. WAVE APROACH ANGLES RELATIVE TO TRUE ORTH
PERCENT oc ea(Xloo) OF HEIGHT AND PERIO BY DIRECTION

HEIf.1HT(PETERS) PERIOD(SECOINDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONWR

0.00 -0.49 00.50 - 0.99 0
1.00 - 1.49 

0• 1.50- 1.99 
0

2.00 - 2.49 0
2.50 - 2.99 03.00 - 3.49 0
3.50 - 3.99
4.00 - 4.49 . 0
4.50 - 4.99 0
5.00 - GREATER 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAE HS(r) :0.00 LAW HS(M) :0.00 IW CLASS% 0.0
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STATION D 20 YEARS AVE APPRWCH ANGLEWEES)z 33.75 - 56.24
WA APPROACH ANGLES RELATIVE TO TRUE NORTH
PERCENT OCCURRE)cE(XIO00o) OF HEIGHT AND PERIOD BY DIRECTION

HEISBT (METERS) PERIOD(SECOINS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 32 481 550 106 • . 1169
0.50 - 0.99 . 72 96 . . 169
1.00 - 1.49 . 2 9 t . 11
1.50- 1.99 . . 0
2.00 - 2.49 . 0
2.50 - 2.99 . 0
3.00 - 3.49 . 0
3.50 - 3.99 . 0
4.00 - 4.49 . 0
4.50 - 4.99 • • 0
3.00 - VOR..T•• 0

TOTAL 32 481 625 211 0 0 0 0 0 0

AVE GE HS(M) = 0.30 LAR HS() = 1.65 AGLEMASS Z 13.5

STATION fl 20 YEAS WA APPROAC H 4LE W EES)= 56.25 - 78.74
WAVE APROACH NES REI.ATIVE TO TRUE NORTH
PERCENT OCCUlRJCE(II000) OF HEIGHT AN PERIO BY DIRECTION

HE I BHT (PETERS) PERIO(SECOIIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 - 0.49 6 192 122 424 7 . 3
0.50 - 0.99 . 114 29 1 . 144
1.00- 1.49 • • 21 1 . 22
1.50 - 1.99 5 6
2.00 - 2.49 . . . .. 0
2.50 - 2.99 • • 0
3.00 - 3.49 . •
3.50 - 3.99 . 0
4.00 - 4.49 0 • 0
4.50 - 4.99
5.00 - VATER • . 0

TOTAL 6 192 237 479 10 0 0 0 0 0

AVERAE HS(M) = 0.37 LAEST HS) 1.94 AGCLASS % : 9.3
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STATION D 20 YEAS IE APROC NEiLEGES)a 78.75 - 101.24
WAW NMI& MS AELATIYE TO TRUE IORTH
PERCENT 0C~E.E(%000) OF HEIGHT AN PERIOD BY DIRCTION

NEIGTOETERS) PERI00(SECNOIS TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 L

0.00 - 0.49 6 225 320 642 1292 425 363 . 3275
0.50 - 0.99 296 126 235 362 187 . 1229
1.00 - 1.49 25 90 19 52 8 . 195
1.50- 1.99 10 6 1 • 19
2.00 - 2.49 . . 1 2
2.50 - 2.99 • • • 0
3.00 - 3.49 • . • 0
3.50 - 3.99 . . 0
4.00 - 4.49 . . .. 0
4.50 - 4.99 . . .. 0
5.00- . . .GRA. 0

TOTAL 6 225 642 869 1573 841 560 2 0 0

AR E HS( = 0.41 LAE HS(N) a 2.23 NGiLE CLASS 1 47.2

STATION 0 20 YE WE APR O N LE( )m) 101.25 - 123.74
NAW q AMOC AIES IAE.ATIW TO TRUE WIRM
PERCENT OCCLF E(I1000) OF HEIGHT NO PERID BY DIRECTION

If IS4T( TER) PERIO (SECONIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWER

0.00 - 0.49 3 432 63 711 . .. . 1785
0.50 -099 . 429 345 775
1.00 - 1.49 . 2 135 3 137

-A 1.50 - 1.99 • 43 • • • 43
2.00 - 2.49 . . .. 0
2.50 - 2.99 ... 0
3.00 - 3.49 . . .. 0
3.50 - 3.99 ... 0
4.00 -4.49 0

@1,I 4.50 - 4.99 . . .. . . 0
5.00 -MATER . . .. . . 0

TOTAL 3 432 1070 1235 0 0 0 0 0 0

AV ERES() x 0.49 LAREST H( 1.90 NLE LASS = 27.4
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STATION 0 20 YEARS W APROACH AGLE(EGRES)z 123.75 - 146.24
WVE APPROACH ANGES RLATIVE TO TRLE NORTH
PERCENT OCCLRRECE(XI0OO) OF HEIGHT AN PERIOM BY DIRCTION

HEIWT(MTERS) PERIO(SEONDS TOTAL

0.0- 2.0- 4.0- 6.0- 5.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LNER

0.00 -0.49 17 239 . * . . . . . 256
0.50 -0.99.". . . 0
1.00 -1.49 . . . . .. . 0
1.50 - 1.99 . . . . . . . . . .0

p 2.00 -2.49 . . . . . . . . . .0

2.50 -2."9. . . . . 0
3.00 -3.49 . . . . . . . . .0

3.50 - 3.99". . . . 0
4.00 -4.49 . . . . . . 0
4.50 -4.99 . . . . . . . 0
5.00- GRATER . . . . . . . . . 0

TOTAL 17 240 0 0 0 0 0 0 0 0

AVERAEHS(M) = 0.13 LAREST H(M) =0.67 ANGLE CLASS % 2.6

STAION D 20 YEARS WE WPROC ANLEE )z 146.25 165.74
WAE APROAiCH ANGLES RELATIVE TO TRE NORTH

-~ PERCENT OCC1JCE(U1000) OF HEIGHT AND PERIOD BY DIRCTION

HE I BHT ETRS) PERIOD(SECJNDS) TOTL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWG

0.00 -0.49 0

0.50 - 0.99 . . . . . . . .0

1.00 -1.49 . . . . . . . . . .0

1.50- 1."9. . . . . 0
2.00 - 2.49 . . . . . . .0

* ... 2.50 -2.99". . . . 0
-- 3.00 -3.49 . . . . . . . . .0

p..3.50-39 0
4.00 -4.49 . . . . . . . . . .0

.0...4.50 -4."9. . . . . 0
5.00 -M6RATER . . . . . . . . . 0

TOTAL 0 0 0 0 0 0 0 0 0 0

RUAVERAEH5(11) a 0.00 LAREST H(PW z=0. 00 ANGLECLASSzZ 0.0
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STATIONE D 20 yEARS WAVE APPROACH MUEGEES)= 168.75 - 190.00
WAVE APROCAlNGLBES REATIVE TO TRLE NORTH
PERCENT OWCea(11OOO) OF IE19KT 04 PERIMD BY DIRECTION

HEIGHT(PITERS) PERIO(SECOIIS) TOTAL

0.0- 2.0- 4.0- 6.0- G.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LONS

0.00 -0.49 . . . . . . . .. 0
0.50 -0.99. . . . . 0

S t  
1.00 -1.49 . . . . . . .0
1.50 -1.99 . . . . . . . . . .0
2.00 -2.49 . . . . . . . . .0
2.50 - 2.99". . . . 0
3.00 -3.49 . . . . . . .0
3.50 -3."9. . . . . 0
4.00 -4.49 . . . . . . . 0
4.50 -4.99 . . . . . . .0

T0TAL 0 0 0 0 0 0 0 0 0 0

AVEAE S(l) =0.00 LAREST S(Mn =0.00 ANLE CLASS 1 0.0

STATION 13
WAVE APPROACH IS.ES REATIVE TO TEIE Nh
PRCENT OCMWU (1C100) OF- HIGH1T ANPERIOD FOR ALDIRCTIONS

HEIGHT (PETERS PERIOD SECONS) TOTAL

0.0- 2.0- 4.0- 6.0-- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5o9 7.9 9.9 11.9 13.9 15.9 17. LONGER

0.00 - 0.49 65 1570 1432 183 1300 425 363 . 7241
0.50 -0."9 1 913 3% 257 362 187 . . 2318
1.00 -1.49 10 256 19 52 8 367*1.50-1."9 . 9 6 1 . 68
2.00 -2.49 . . . . . . I 2
2.50 -2.99". . . . 0
3.00 -3.49 . . . . . . . . 0
3.50 -3."9. . . . . 0
4.00 -4.49 . . . . . . 0
4.50 -4."9. . . . . 0
5. 00- STER . . . . . . 0

TOL. 65 1571 2575 2796 1584 841 560 2 0 0

AVE 16() 0.40 LAREST H.9(M) 22.23 TOAL CAMES - 5844
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STATION E 20 YEARS WME APPROACH ANGLE(DEES) = 0. 00 - It. 24
W P ANGLES RELATIYE TO TRE NORTH

PERCENT OCCFRE(X1O00) OF HEIGHT AND PERIOD BY DIRECTION

HEIGTUTERS) PERIOD(SECODS) TOTAL.

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWI

0.00 -0.49 . . . . . . . . . .0

* 0.50 -0.99 . . . . . . . . . .0

1.00 -1.49 . . . . . . . .0

1.50-19 0
2.00 -2.49 . . . . . . . . .0

2.50 - 2.99 . . . . . . 0
3.00 -3.49 . . . . . . . . 0
3.50 -3.99 . . . . . . . . 0
4.00 -4.49 . . . . . . .0

3.00 -A1 says. 0
TOTL 0 0 0 0 0 0 0 0 0 0

AYERAE H( ) =0.00 LAREST H5(H) =0.00 ANGLEO.MS 0.0

STATION E 20 YEARS WAIE APPROCH ANGLE(DEE). 11.25 - 33.74
WK APPROACH WOES RELATIYE TO TRUE MDRh
PERCENT OCCRECE(1000) OF HEIGHT NO PERIOM DY DIRECTION

HI iT (PETERS) PERIOD(SECONDS) TOTAL.

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 -0.49 0
0.50 -0.99 . . . . . . . .0

1.00 - 1.49 . . . . . . . 0
1.50 - 1.9". . . . . 0
2.00 -2.49 . . . . . . .0

2.50 -2.9?. . . . . 0
3.00 -3.49 . . . . . . 0
3.50 -3.9" . . . . . 0
4.00 -4.49 . . . . . . . 0
4.50 -4."9 . . . . . 0
5.00-MGRATER . . . . . . . .0

TOTAL 0 0 0 0 0 0 0 0 0 0

AVERAEN6HS)W0. 00 LAREST HM() .0. 00 ANLE MASZ% 0. 0
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STATION E 20 YEARS WE APPROACI ANSU(DEWS~ 33.75 - 56.24
WE APPR(OC ~ARS RELATIYE TO TRAE NOMh
PERCENT OCUEOCEI1000) OF HEIU4T AN PERIOD DY DIRCTION

HEIS4T(ETERS) PERIM(SEOP9 TOTL

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 16.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWGE

0.00 -0.49 32 481 550 . . . . . . 1063
0.50 -0.99 . . 72 . . . . . . .72

1.00 - 1.49 . . 2 . . . . . . .2

1.50 -1.9". . . . . 0
2.00 -2.49 . . . . . . . . . .0

2.50 - 2.99". . . . 0
3.00 - 3.49 . . . . . . . 0
3.50 -3."9. . . . . 0
4.00 -4.49 . . . . . . 0
4.50 -4."9. . . . . 0
5.00 - GRATER . . . . . . . . 0

TOTL 32 481 625 0 0 0 0 0 0 0

AVERAGEHS() :0. 24 LARGESTS (H) =1.01 ANLEMSS 11.4

STATION E 20 YEARS WAV APPRON ANE( E)a 56.25 - 79.74
W APRMH ANGLES FIEATIYE TO TRUE NORTH

PERCENT OCaURCEI000) OF HEIGHTAN PERIOM DY D[RCTION

HEIGHT(MTERS) PERIOD(SECONDS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LW

0.00 -0.49 6 192 122 30 7 : :9

0.50 -0."9 2 0

1.00 -1.49 . . 62 1 . . 64
1.50 -1."9. 6 . . . 6

S 2.00 - 2.49 . . . . . . . 0
2.50 -2.99. . . . . 0
3.00 -3.49 . . . . . . . . 0
3.50 - 3."9. . . . . 0
4.00 -4.49 . . . . . . .0

4.50 -4.99. . . . . 0
0.. 5.00 -GRATER . . .0

TOTAL 6 192 237 691 10'o ' *0 o '

VAVEAE HSW "0.40 LARIMTII(H) .1. 92 ANGLE MAS1 11.4
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STATIN E 20 YEARS WE MWA MU (F m)m 79.75 - 101.24
WAW~ APM0 AN&ES RLATIYE TO TRUE MITN
PERCENT OMMUMC(X000) OF HEIGHT AND PERIOD DY DIRECTION

HEIGHT lETERS) PERIOD(SECOIIS) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 19.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 13.9 17.9 LOW~

0.00 -0.49 6 225 145 268 336 242 357 Ism. 37
0.50 -0.99 . .136 70 112 331 189 . 40
1.00 -1.49 . . . 45 36 42 9 . . .133

1.50 -1."9 . 36 8 8 3 3 7
2.00 -2.49 1 2
2.50 -2."9 . . . . . 0
3.00 -3.49 . . . . . . . 1 .1

3.50 -3."9 . . . . . 0
4.00 - 4.49 . * . * . . . . .0

4.50 -4."9 . . . . . 0
5.00- VOER . . . . . 0

TOTAL 6 225 292 417 495 624 560 2 0 0

A'YERAGE HS(M) =0.54 LAREST HS(M) :3.09 ANGLE .MS%26.2

STATION E 20 YEARS WE APPMCH .NE(DESl'P)a 101.25 - 123.74
WAK APPROACH WBES REIATIYE TO TRIE MMN~
PERCENT OD1MO(I1000) OF HEJIY AM PERIOD DY DIRECTION

HEISfT MTERS) PERIOD(SECONDB) TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 19.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 -0.49 3 246 913 970 819 155.3 3007
0.50 - U.99 . 613 52 193 45 3 1371
1.00 -1.49 . 3 199 62 7 . . 260
1.50 -1."9 . . 13 8 6 21E 2.00 -2.49 . . . . . . .0

2.50 - 2.9. . . . . . . 0
3.00 -3.49 . . . . . . 0
3.50 -3.9". . . . . 0
4.00 - 4.49 . . . . . 0
4.30 -4."9 . . . . . 0
5.00-WOTER . . . . . . . 0

TOTAL 3 246 1430 168'6 1079 216 0 0 0 0

AVEAEHS (M) 0o.s 45 ARTH 1N) s 2.19 ANGLEOMS%46. 6
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STATIGE E 20 YEARS ~W APRAD MEE(IF)- 123.75 - 146.24
WE WPROMi B ELATIVE TO TRE ER"
PERZU OCCLCEIIOOO) OF HEIGHT AN PERIMD BY DIRETION

HEIGHT (ETERS) PERIM(EOG TOTAL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LUiW

0.00 -0.49 2 425 . . . . . . . .420

0.50 -0.99 1 1

1.00 -1.49 . . . . . . . . . 0
1.50 -. 9 L" . . . . 0
2.00 -2.49 . . . . . . . . . .0

2.50 -2."9. . . . . 0
3.00 - 3.49 . . . . . . . 0
3.50 -3.9". . . . . 0
4.00 -4.49 . . . . . . . . 0
4.50 -4.9". . . . . 0
5.00- GRATER . .. . 0

TOTO. 2 42h 0 0 0 0 0 0 0 0

AERMEHS(N) z0. 19 URGEST IN)rn-0.70 ANGEO.MSS 4.3

STATIWk E 20 NEM WOEO&M OWE ml "I 146.25- 168.74
WA NPUMO N.ES KLATIYE TO TUIE WTh
PER(WN OCCIRCE(1000) OF HEIU4T AN PERIOD DY DIRECTION

HEIGHTMETERS) PER D(SECOM) TOTL

0.0- 2.0- 4.0- 6.0- 8.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 -0.49 14 . . . . . 14
0.50 -0."9. . . . . 0
1.00 -14 L" . . . . 0

ft1.50 -19 L" . . . . 0
2.00 -2.49 . . . . . . . .0

2.50 - 2.9". . . . . 0
3.00 - 3.4 . . . . 0
3.50 - 3.9. . . . . . . 0

4.00 -4.490

NA3' WN) .06LAREST HIg~N)0.09 AMU aMSS 0.1
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STATION E 20 YEARS %M APPRAH aIS.(MqWE)- 168.75 - 180.00
NK APROAC ANGLES RELATIYE TO TR.E NORTH
PERCENT OCURNE100 OF HEIGHT AND PERIOD BY DIECTION

HEIGHT(PlTERS) PERIOD(SECONDS) TOTL

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOW

0.00 -0.49 . . . . . . .0

0.50 - 0.99 0
1.00 - 1.49 . . . . . . . . .0

1.50 -1.9". . . . . 0
2.00 - 2.49 . . . . . . . . .0

2.50 -2.99 0
3.00 -3.49 

0
30 -3.9 0

4.00 - 4.49 o 0
4.50 -4."9 o 0
5.00 - WATER 0

TOTAL 0 0 0 0 0 0 0 0 0 0

AYERAEHS(M) =0.00 LAREST HEC() :0. 00 AILECLASZ% 0.0

STATION Z,
W APPRACH ANGLES RLATIVE TO TRUE OIRh

PERCENT OCCU1RECEflo0 OF HEIGH4T 40 PERIM FOR ALL DIRCTIONS

HIGH IT(PTERS) PERIO(SECNS) TOTAL

0.0- 2.0- 4.0- 6.0- 9.0- 10.0- 12.0- 14.0- 16.0- 18.0-
1.9 3.9 5.9 7.9 9.9 11.9 13.9 15.9 17.9 LOWE

0.00 -0.49 63 157 1317163 37 35 69M
0.50 -0.9 1 1937 69127376 19 . . 2494
1.00 -1.49 5 . 296 100 49 9 . . 461
1.50 -1."9. 42 22 17 3 8 5
2.00 -2.49 1 2
2.50 - 2.99". . . . 0
3.00 -3.49 1 o o 1
3.50 -3.99". . . . 0
4.00 -4.49 . . . . . . . . . .0

4.50 - 4"

5.0 VTE
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